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ORAL ANTIFUNGAL COMPOSITIONS 



The invention is directed to an antimycotic composition (or the prevention of microfungal infections of 
the oral cavity and to the use of such a composition in medicine and the preparation of an agent for treating 
mycotic diseases of the oral cavity caused by microfungi. 

Microfungi can be classified as yeasts and filamentous fungi. Microfungi are capable of causing a 
variety of diseases in the oral cavity and the surrounding area. Mycotic diseases may anse as part of a 
systemic microfungal infection or may be derived from an independent infection which establ.shes .n the 
oral cavity. Oral mycoses and their treatment are an important problem in oral medicine and have been 
reviewed in Kostiala. I. et al.. Acta Odontol. Scand. 37:87-101 (1987). 

Many factors can pTedisplsI r^uTin-opportunistic microfungal infection in the oral cavrty. For 
example general debilitation or poor oral hygiene are predisposing factors. Patients who are being treated 
with antibiotics, steroids, or cytostatic therapy, patients with AIDS, diabetes ^J™"^. 
munodeficiency or hormonal diseases, patients with malignant tumors or a hematogenous disorder are al at 
a high risk for opportunistic fungal infections. In addition, certain age groups such as .nfants. the elderly, 
and pregnant women are at a higher risk of oral fungal infections. inWtinn « ftn . 

Mechanical trauma from an ill-frtted prosthesis is also a major cause of oral m.crofungal infections. One 
report estimated that Candida was involved in 60% of the cases . f'f^^T^.. «*J5J 
stomatitis) in the elderlylBudtz-Jc-rgensen. E et al,. Communrty Pent Oral fPjd^ 3.1 5 { 97S£ 
Denture stomatitis appears to be a manifestation of a cell-mediated hypersens.tivrty reaction to the 

"^Stn^treat or, mycotic infections as soon as possib*. Untreated infections - y = ^e 
foci for systemic dissemination of the yeast or fungus, with potentially fatal results .n severely 
patients. For example, disseminated candidosis is the second most common opportunist* infection in 
oatients with AIDS (Odds. F.C.. CRC Crit Rev. Microbiol. 15:1-5 (1987)). 

P 2 ml important species" micTW ^c^beon implicated as being ^IST? 
or deep mycotic infections in the oral cavity include Candida albicans . C. Wahs. C. stell ato^ea C^ 
pseudotropicalis. C. parapsi.osis. C. guilliermondii . C. krusei. and C. vixwanathu . aM of wh,ch have been 
Zo^?«^ 5g g fo75Ep»'5 glabratawhic hTs-mTcause of torulpsidosis: Geotrichum canduiur^ 
Sis the cause of geolrich^ ^opus. Mucor. Absidia. and 

asoeroillosis Cryptococcus neoformans. the cause of cryptococcos.s; Blastomyces dermatifd.s the cause 
S^SSi^Si^^^SfiSfi. *• «" 0( Paracoccidioidomycosis; Sporothnx schenkn. 
the «us Z S« imiS^r^.S^bwi. the cause of minosporidoisis; Histoplasma capsulatum 

Se cause o J^lasnMS-irHi^s" 5 *^' *• °' ^ ^ {as ™ S,S ' £2££!^ 

l^s the caSe of coccidio idomycosis. Trichophyton mentagrophytes . T. l^^^Wr^ 
Sm l causes of ^atoohvtosis: and. Rhinoc.adiella or Phialophora. and Oadosponum. the 

"^VcST^is the most ...en, of the fungi which infect the oral mucosa. Parogen* Candid. 

JL ST^birveasts that can also grow anaerobically. C. albicans , the Candida spec.es most often 
SrSl" cavity'grows in two "-nO^Sta either « |^ , yea* or 
as a continuously extending hyphae which extends into tissue. In the oral cavrty. Candida may cause a 
varied Z SLTLd on tae*-lon of the infection such as pulpitis, gingivitis, tons.ll.tis. cheilits. 

^£^^^£^0**** on - clinic., 

manifestations of the infection (Lehner. T.. in Oinical Aspects of —logy. P.G.H. Gall, et aL. eds.. 3rd 

ed * Acu ^^ — - p" e r=?n 

diseases (Crawson. R.A.. Dent Res. 15:361-364 (1965). C. ajbicans is a major causative agent of thrush ,n 
Clinical sions which usually appear first are creamy-white, soft, nonketotic plaques which appear 

thr ° 3 A TZTc\V£oT S « a form of thrush which is consistently painful, and which is thought to arise 
as a oTsetu/n o e Adding of the fungal plague from its site of attachment to the .issue J can be 
ound n Te dorsum linguae, or associated with angular cheilitis and inflammation of cheeks and Hps. 
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Chronic atrophic candidosis. or denture stomatitis is the term given to Candida-based mtactons of the 
d Jur bTann tis ues Torulopsis glabrata is also associated with som forms of denture stomal. 
^STSSS S candidosis ref ers to four different types of candidosis which are resistant to 
trea tm e nt and wS Tare associated with patients with a heterogeneous pattern of immunodef.c.enaes^ 
SSt^f^3hS.^eW. chronic ore, hyperplastic candidosis. which P"*^«*°^ 
m»S between the aqes of 30 and 70: chronic localized mucocutaneous cand.dosis, which starts n 
SEoSSS ZSSL era. Candida infection and later manifects itself as lesions in JJ. and s^n 
of the finaers and toes; chronic ioHiSid mucocutaneous candidosis with granuloma which pr.mar.ly affects 
vounooirl starting in the mouth but later manifesting itself as homy masses of the face, scalp and upp r 
espiJaS 'tracTand cLnic localized mucocutaneous chadidosis with endocrine disorder, also found m0 st 
™ Jin young girls, and associated with lesions of the tongue, cheek, oral ™£ host 

T>» establishment of a mycotic infection in the oral cavity presents a serious health problem to the host 

good oral hygiene habits that J^^J^JJ^I^ has been used to control mycotic 

mwmmmm 

an infection by a eukaryotic fungal cell m a eukaryotic ho* « » « - J localized. 
a,so tend to be toxic to the host Thus .s .t -mporttrt »*?!S^il!S M which minimizes 
30 sustained application of the toxic drug,n a ^^^^^'U ^sTof the do*. 

.h. ^ngai drug in the oral canity and prevent these side ^MUd^ » pre* nt 
undesirable systemic side effects by relejs.ng ^ ^^^^.^a. drugging 

anti-fungal medications within the ,5-90 "inuteswhi* it , ^ "*^f v fti , eztrnent ef oral les ions 
Cyr et al.. US 3.312.594 desenbes long lasting troches ° J" ^cellulose and which, when 

„hich incTudTan anhydrous adhesive based on ^^^^ZS^Z we.MCerated by 
wetted, adhere to the oral mucous membranes. However, the Cyr lormu.auon was 
patients (Ridgway, F. et aL. U.S. 4.725.440). «- h «ri<fino chlorhexidine in an ethyl cellulose 

Prog, and Absfr. 59.No. 905 ( • ^TZ-o-a. , 19e3)) and in the treatment of plaque prevent n 
^SSkm^S^VI^ i ^±^^S^^J i ^'^ Res. 64:1319-1321 (1985)). A 
in patients wearing orthodontic appliances ^nm.^. et %±^^ oTyias oeCfe ased by th 
drawback to this plaque preventative system ^^..ulose polymer, the effective- 

application of a varnish composed of chlorhex.d,ne e ^ d * '"^J ' {or ^period of four days 
ness of ihe system in decreasing plaque ^SOT* TJ o^pU . up«). concluded that 'clearly 
50 subsequent to administration of the vam.sh. Fnedman et aK. (JL ' , d 

«„e conditions in the oral cavity and the formu at, on u J ^^^g me vamish components 
prevention of plaque accumulation." These authors also ' «W"*™ necessary level of antibacterial 
and method of preparation it might be possible ,n cl.n.ca I use to ^J^X aTto how mis could b 
agent release for longer periods. No suggest.cn was made .n th.s publ.caao 

55 accomplished. us Patent No. 4,668.188 (Wolfenson. G.B.) 

Mastic has been used previously for dental purposes^ ^ maWnQ ^eirions of 

discloses the use of a curable mastic in the produchon o an o£lmP«™ y ^ nq 

teeth and jaw structures. Mastics have been used m the production 
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1MM . vonWeissenfluh H.). as an adhesive to secure dental articulators (U.S. Patent Nos. 4,548.581 
n 4 38278? ^Ho^an R-e" nd as a tooth decay preventative (U.S. Paten, No. 4.374.824. Wahrm). U.S. 
P^ni Sos I S3?iT 6 and 4:428.927 (Ebert. W.R.. et aL) disclose chewab.e. n.led. one-piece soft e.asfc 
neiatin caosules made chewabl by a masticatory substance, such as a synthetic mastic. 
9 U S Patent No 4 4^ {K os«i. CM.) relates to novel plaque compositions for use in M oral 
hvoiene practices In brie , the patent discloses a water-insolubte. water-immiscible dye emulsified * fine 
d oSs rup uable capsules. The patent disc.oses the use of. mastic resin as wel. as alginates and other 
g m as n insoluble media .or dye dispersion. In particular, sodium carboxymethy. cellulose ••-**»-£ 
Ateo dSclosed is the possibility of incorporating antibacterial agents such as stannous fluonde .nto the 
composiS - Significantly, m. Ko* patent is concerned with diagnostic rather than therapeutic appi.ca- 
.inn-T The oatent fails to suggest compositions exhibiting long-term preventive acbv.ty. 
"° "^bSS^ JS f3i.s 9 to identify any compositions of matter comprising an ^^^^ 
tooether with a long-term sustained-release carrier, in combination wth an adhesive polymer such as . 
together wtm a .ong DOlyetnylen e glycol, for use as an antifungal preventative vam.sh in the oral 

u l s "oSSSTSd. conditions in which me antimycotic agents have no deleterious 
^J^l^ T^X C^ staining of the teeth. Another highly desirable characteristic no 
? Tl mArt Record is that the antifungal agent should be released from the composition, not only ,n a 
'ZIT*^. buTote; rodent, .ong pariod of time so as not to require excessive application of 

^ C vZ«sTn mind, the present inventor set out to find an oral antimycotic preventative composition 

varnish composition comprising: 

(al (an efficacious amount of) an antimycotic drug: 

S r^JSo- »!«.. phobic po*™r. . ^^""j cloWraua , 

or a mixture thereof. 

35 The composition may additionally compose one or more of the following. 

(a) a flavouring agent; 

(b) a surface active agent 

(c) a colouring agent 

(d) a plasticiser such as polyethyleneglycol. glycerol, or sorbitol. 
40 (e) a mineral oil; 

45 (a) an antimycotic drug; 

so oral antifungal varnish composition, the process comprising admixing: 

(a) an antimycotic drug; 

(b) a sustained release hydrophobic polymer; and 

(a) an antimycotic drug; 

(b) a sustained release hydrophobic polymer; and 

(c) a pharmaceutical acceptable carrier. 
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- ***** \< ornvided a method of making an 

^ . SIS !». «*^* «* h c0 " pns '" s,: 



(a) an antimycotic drug; 

(b) a sustained release hydrophobic polymer; and 



Tta, m present '"""^ JiSl*me<. « « r*»"«ceuticiny .cceptab* «*««. 

localized antifungal activity in the oral cavrty ax emcaa 

methods for using such compositions. surTOunding esophageal area. Therefore, for example, the 

By "oral cavrty* is meant the mouth and J»«2*22. and periodontal tissue. 

oral cavity includes the tongue, gums, palate, «^*2L?7l< Active substance at efficacious levels for 
By "sustained-release" is rneant the «*JJ the active substance may be 

: sra^i « : .*•«. are ^ » - . 

milieu for the desired pj*d rt »* concen tration of a drug or other active agent which ,s h,gh 

under normal conditions, such as eating or b ~ sh ' n S ^ ^ oral compositi on is based upon the specific 
p jToTe:^ component of »e combination increases the 

antLgal effectiveness of other members of Jj-Jj** used interchangeably. 

,„ mis specification antifungal agent J^SSon 0 f microfunga. infections of the oraJ 

The oral composition of the invent.cn may ass.* tm from existing microfungally-caused 

cavity and periodontal tissue, and in the rehef of ^"^J"", ^ ^ ^ Mvity A 

, problems. bV attacking the P^^J^3l?i«d are the polyene antifungals 

variety of antifungal agents are surtable J" ^ aSungal agents applicable to the methods of 

especially nystatin and amphotericin B. ^derivative antifungal agents, especa y 

the invention include 5-fluorocytos.ne and '™*~ ia * miconazole. clotrimazole, econazol . 

naftifine. terbinafine. tolnaftate. »««^™^^Z**o». and terconazole aU ^ 
, brtonazole. oxicor^o^tioc = le Scand . 37;87 -ioi (1979); and Bossche. HV- £RC 

the art See. for example, Kostiala. I. et mcb w ■ — 

Crit Rev. Microbiol. 1S57-72 (1987). ^ antifungal agent are used in the composition of 

— ^oi^booTment combinations of «^!ZSK "J***, for the purpose of proving 
the invention. Combinations of *2"Jd SSS species, or for the purpose of attack.ng ■ 

« treatment or protection against a broad spectrum of e combination of antifunga 

specnic microfunga. species with drugs ^*^^^ tg *M» act with a lower dos of 
agents may also allow a tower dose * « nation but not separately. 

Technology. 2nd ed. (Vol. 2. pp. 632-S). ri in ^ ora i cavity. Among th 

TK Such Materials have been used in compounds are 

most common and efficacious of these antibacte f ' P r U3 *l^ m antibacterial agents of th.s type are 
„ chto ride and benzalkonium chloride. Other w*L 3.703.583. and 4,339.430. 

mentioned, for instance, in U.S. Patent Nos 2,984.63 . 3.325. 402. ^ cety|pyfjdinium ch ,onde 

British Patent No. 1.319.396. and German ^ oral composition, and inexpens,ve by 

which is efficacious, compatible with the other compon.ro 
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virtue of being a non-prescription drug. None of these compounds has been used before MtuMnrt 
release long-acting compositions. By long acting is meant a composition wh,ch provides eff.cac.ous levels 
of the active drug contained therein for a period of weeks, preferably at least 4 weeks, or 30 days. 

It is also an aim of this invention that the aforementioned antifungal agent .s released to th s.tes of 
funga. lesions and pockets in a long-term sustained release manner so as to reduce the 
of use Long-term sustained release is desirable because it improves patient compliance wrth the treatment 
protocol and it is more convenient for the patient. Hence the success of the treatment is more probable. 
The method of the invention may need only a single application of the oral varnish composition of the 
invention to remain efficacious for a period of weeks. Other methods require a multi-dose appl.cat.on of 
paste every few days or ingestion of lozenges every four hours by the patient. At best, the pastes remain 
effective for 2-3 days and the lozenges only for hours. 

In addition by the composition and method of the invention, because of the long-term sustained release 
of the drug, much lower amounts of the antifungal drug may be required for efficacious ^^ Conven- 
tional therapy uses doses of nystatin as high as tCWdose. The concentrations of nystatin pretend I in the 
nvent ion are 2X1 0 s I.U.. with an acceptable range of 2X10*-10« LU. Because of tine lower doses of nystatin 
he s de eff ctT of the drug are eliminated or minimized. For example, at the effi ««» eoncenftm of 
nystatin taught by the compositions and methods of the invention, in clinical evaluations there was no bitter- 
S noted The bitter taste of the drug is one of the major complaints of patients tak.ng conventional 

Ustly 'me" physical form and manner of presentation of the composition of the invention may be 
advantageous fof a patient with an oral microfungal infection. Often the area of the infection so so m 
o make 9 the direct application of a paste or even suddng lozenges, troches or ^.^^ 3 
with a mouthwash does not leave efficacious levels of the drug .n the oraT cavrty. In other 
treatments with mouthwashes, lozenges, pastes, troches or pastilles is very difficult or ,ust not practical. £ 
example with infants or animals. The compositions of the invention may sofce the P"^ 
antifungal drug to the teeth, gingival tissues or orthodontic appliance, for slow, lon^erm summed Release 
at efficacious levels into the saliva, fluids of the oral cavity. In addition the compos-tion of the .nvention « 
colorless and visually undetectable by those unaware of the treatment 

Long term sustained release is accomplished by embedding the active drug *^"*Z™£i 
soecific polymer used is not critical. Long term sustained release, may. in accordance wrth the present 
rentionTaccomplished by embedding an anti-fungal agent ^^J^yZ^ 
examole a hydrophobic polymer, a hydrophilic polymer, or a combination of hydrophil.c and "y^°P noD,c 
Z» may be USed £ form sustained releases formulations that would be suitable as a vam,sh for ord 
SSSSi accordance wrth the present invention. One or ^J^S^!^SSZ 
gelatin, etc.). ce.lu.osic polymers, arcylic polymers, etc. may be employed. Suitable, ^mers are 
in U S Patent Applications Serial Nos. 07/189.918; 07/304.091; 07/369.223; and 07/432.667 

U Ce.S ? acryfic polymers are especially preferred for forming a varnish or or* adm^tion. The 
use of these oolymers provides the advantage of allowing lower doses of a drug to be used ana tnus 
minltSg or miSizm/side effects such as staining of teeth and dentures and ^^^J^ 
I Tuteole hydrophobic polymers are known in the art of oral compositions. Preferred are the 
inexolSe pc lers: hydrophobic type (polyethylene, polymethacrylate. po.yam.de-ny.on PoM^n* 
23T^T3E. nitrate, silicones and others). Most preferred is ethyl cellulose. Another surtable 

"^^l^T^'SS^ an oral composition with the highly desirable characteristics com- 
« prised Lm c^com^ such as nystatin embedded in a •^^^^'S 

^Z^clnlTc^ and lingua, surfaces of teeth, an ethano.ic solution of the antimycotic agent 

invention. ♦„ r *«th nr denial aooliar.ces which act as a solid 

in direct contact with the site of infection, as for example, by placing dentures top 
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irritated gum for the treatmant of denture stomatitis. Alternatively, the varnished tooth or dental appliance 
may act as a reservoir which releases efficacious levels of the anitfungal agent in the saliva) fluids to other 
infected sites within the oral cavity or throat. Therefore, in a highly preferred embodiment, there is direct 
contact between the composition of the invention and the site of the microfungal infection. In another 
s preferred embodiment, the composition of the invention is applied to a site removed from the mfected area 
but within the range of the efficacious levels of anitfungal drugs released by the composition. Orthodontic 
appliances within the scope of the invention include dentures, a set of dentures, bridges, braces, anchoring 
pins and the like. The appliance can be a temporary or permanent appliance. The composrtions and 
methods of the present invention therefore provide a therapy for denture stomatitis, oral thrush, and other 
io oral fungal diseases and conditions. 

For application to orthodontic appliances, a total of about 40 mg of antimycotic agent such as nystatm 
or amphotericin 8 in an ethanol solution with ethyl cellulose may be applied per appliance by dipping, 
spraying or painting it on with a soft brush, and residual solvent removed with a gentle stream of warm air 

Those skilled in the treatment of diseases of the oral cavity will, without undue experimentation, be able 
to produce ranges of concentrations of other appropriate antifungal agents and sustained release polymers. 

The thickness of the film as varnish can be varied according to the desired length of efficacious 
treatment or drug potency. In a preferred embodiment the film coating the tooth or appliance is 10-300 urn 

th,C 'lt is another feature of the invention that the oral compositions for treatment and prevention of fungal 
infections, also provide for additional desirable components. For example, the adhesiveness of the oral 
composition may be improved by the incorporation within said composition of gums such as gum mastic ;n 
a formulation providing from 1-20% by weight of the gum mastic. Other su ^ /nasties are disclosed in 
U.S. Patent Ho. 4.315.779 to Heyd, 0.. tel.. and U.S. Patent Ho. 4.374.844 to Wahmi. H.V.R.. £t S; 

The composition may include a demuTcent/humectant (i.e.. plasties) such as P 0 ^^^ 0 ^ 
400-10-4000). glycerol, sorbitol, or mineral oil in concentrations of about 1% by weight Other humectants. 
detergents, or surface-active agents will be known to those skilled in the formulation of oral « m ^ ns ; 

Thus, in a preferred composition, the oral composition of the invention compnses nystatin e*yf 
cellulose polymer, an adhesive, a plasticizer, and solvent (i.e.. aqueous ethanol). In a Jh*hly preferred 
formulation gum mastic is also present Water, flavorings, and coloring agents may also be -P^t as 
required. Once applied to teeth or other orthodontic appliance, the varnish ,s not eas.ly removed b r normal 
dental hygiene protocols, such as brushing. The dry film can only be removed -ech^ica.. y. In addition 
because L varnish coats the surface of the teeth or orthodontic support wrth a smooth ^aceand toe 
same contours of the support, it adds no uncomfortable, unfamiliar or otherwise annoying geometry to the 

^Z^ZTZZeZT^e invention may also be applied as a prevented or deterrent 
meagre. espSy i Tpatients highly susceptible to opportunistic infections of the oral cavity by micro- 

'""'The varnish of the invention may also be applied extraorally to sites of ^^1*™*^'!™ 
example, to infected nails on the fingers and toes of patients with chronic ^SS^^IS^ 
<o Alternatively, the composition of the invention, especially in combmaton wrth ^ ba ^ a ^ e ^ J 
provided on a varnished pad or bandage or patch which is placed .n contact wrth the srte of infection, tor 
example, topically or intravaginally. 

A preferred composition suitably comprises: 
(a) an antimycotic agent, eg. nystatin, in an amount of from 2 to 3% w/v; 
,s (b) a hydrophobic polymer, such as ethyl cellulose, in an amount of from S to 6% w/v 

(c) advantageously a plasticiser such as polyethylene glycol, in an amount of from 0.5 to 1.0 A w/v. 

(d) a solvent, preferably an alcohol such as ethanol. 

so eJJL. ^id, n » b. MWMd » »»»»«,.. and no. «™t,n=. on »» p«m ™—n. 

Example 1 

■ " — t 

ss 

Varnish Preparation 
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The following formulations (Table 1) were all prepared by the same general procedure as follows: ethyl 
ce.lutose aXoVe^.ene glycol po.ymers were disserved in the suitable solvent. After comp.ete d,sso,u- 
tion of the polymers, the additional components of the vam.sh are added. 
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Ethyl cellulose - EC 
Polyethylene glycol - 
Nystatin - NYS 



PEG 



TABLE 1 



MATERIAL/FORMULATION^ ^ jy y yj m ml „, % 



NYS (G) 
EC-NF100 (G) 



1.5 
8.5 



2.0 
7.0 



3.0 
6.0 



3.0 
6.0 



3.0 3.0 
6.0 5.0 



3.0 
6.0 



PEG 400 (G) 0.5 1.0 1.0 1.0 1.0 1.0 
PEG 4000 (G) J*j ... 

Vol Vol 'ill "5 120 160 100 



3.0 
6.0 

1.0 

100 



3.0 
6.0 



1.0 
100 



4.0 
6.0 



100 
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Evaluation of the v^h in Vitro Sustained Release Activity of Nystatin on Candida Albicans in Vfro 

Rims containing Nystatin were cast from the varnish formulation IV on glass plates using the technique 
of ^ZTTSJ* Sci 5V77 (1962). T*e solvent was allowed to evaporate at room temperature and 
HZ LWreSd tnfme p'-ate. A strain of C_ a^ isolated from clinic^ ^ria^ used- 
he this study A 1-10 dilution of an overnight growth stock suspense of the above organ sm was w xed 
1 mycdoglcal cu.L medium (Sabourand) and poured into petri dishes. Five mm d.ameter d.sks of the 

^rs?-^^ p- — — ' - — ™«™ 

~$3Es£tt^££»- p-* « 2 < - 48 h * 37 * c - A " fi,ms " ere used in 

duplicate. The mean inhibition zone is summarized in Table 2. 

TABLE 2 



45 



50 
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■nhihHinn 7nn e of Candida Growth by Sustained Release Rims Containing Nystatin 


Times (days! 








1 2 
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27 | 29 | 31 


Inhibition 
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12 


! 11 


12 


13 


13 


11 


11 


I 10 


12 


10 


10 
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10 | 9 | 9 
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There was no inhibition of Candida growth in control samples containing ethyl ceuutose n,™ ,nl y . .he 
measurements of inhibition were discontinued after 31 days. ^ a 
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•• _ Example 3 

s Cinical Study: Evaluation of the Varnish in vivo 

Preparation of coated denture. The Nystatin varnish (Formulation IV) was applied to the denture base 
f acinTfhTr^ora,T7m"eiHrora soft brush. Removal of the solvent was achieved by a gentle stream of 

'° The dentures were weighted before and after coating and the total amount of coating calculated. Forty 
mo of Nystatin per denture was the average amount of drug used. (Equivalent to 200.000 I.U.) 

in the preliminary clinical evaluation of the system. 5 patients suffering from denture stomaffs were 
selected from an old age home. Three tests were performed on each patient a) 1 swab from upper gum. b) 
1 swab from denture, and c) 2 ml of saliva was collected. on 
Material from the swabs was washed into a solution containing 0.2% neopeptone ♦ 0.8% Tween 80. 
which waf also used for further dilution of this material and of the saliva. Ten ml aliquot, of the parous 
Sons were inoculated in duplicate onto pfctes containing bacteriological blood agar (for bactena. 
isolation) and plates containing mycoldgical medium Sabourand (for C. albicans .solabon . 

a! plates were incubated for 48 h at 37* C and the number of bacteria, and yeast colon,es recorded 
The effects of the local application of a sustained-release delivery system of nystatin on fungal growth 
due to denture stomatitis in these patients are summarized in Table 3. 

In summary-there was an improvement in clinical status of the disease was observed, totel elim.nat.on 
of CandWaTsala gum and denture with no change in the norma, bacteria flora levels. There was an 

p^Tc mpTance on the part of the patient one single application is a much more ' co = "t way 
Ztment compared to the conventional muftWose application, and th,s new way of treatment .s not 
dependent on the patient's cooperation. ^ 

Much lower amounts of Nystatin are necessary for the clinical effect as compared to the total d 10" I.U. 
used in conventional therapy. Lastiy. no side effects, such as the bitter taste ol Nystatm were observed ,n 
™ the oreliminarv clinical evaluation of this system. 

30 SS are consistent with inhibition of fungal growth in the oral cav,ty 

form of the drug and further suggest that efficacious concentrations of the drug on the tooth/ussue surlac 
is achieved creating a local antimycotic effect 

35 



J5 



20 



25 



40 



45 



SO 



55 



9 



9 



EP 0 381 446 A1 



70 



75 



20 



30 



50 



55 



O 



s 



I 



i 



3 



•3 



I. 



u 

& 



©I 



1 



o o 



O O 



o o 



O O 



(N 



O O 



vfl r- co 
o o o 



vovorr 
o o o 



r- r- 
o o o 



r* yo r- 
o © o 



r- 

o o o 



XXX XXX 

<n n cn i- <N rn 

• • • • • • 

co vo <n in rn cn 



xxx xxxxxx 

© cn <N <N © vo © 

• • • • • • ••• 

CO CN © VOf^O <N r- (N 



O O 



o © 



o o 



© o 



© © 



(N 

in 



Wo 'oVo ^cTcTo Wo 

xxx xxx xxx xxx xxx 

(NOVTl - CN r CN CN *-CN*- « ^ * 

^COV ©V* CN^VO 



a cn 

O©^ ©©^ 



o © 



o o 



CN 



© o 



r» co 
o © o 



VO VO 

© o o 



XXX XXX 

CN »- Or N 

« i • • • • 

*r cn ^ i- 



r- t> rr vo vo 

o © o o o © ©o© 

t- r- t- f- r- 

xxx xxx xxx 

CN N» © N- i- CN © CN CN 

• • • • • • • 

n (N t- n» m © v© cn 



© o ^ 
• • • 

CN CN 



co en <- (NCflr m cn cn * cn ca 
«J<*V *V© «JoU" cnV© 

(N t— <N r- t- »- r- t- «- 



o o o 



o oo o o o o o o 2££ 



xxx xxx xxx xxx xxx 
T".-. N . fS . r ". 

r^'inm rS^r- mcJn t >* <n r» m 



5 



OQW OQCQ UQW OQW O Q W 



r- O Q W 



in 



10 



'J » 

EP 0 381 446 A1 

l 



Claims 

5 

1. A sustained release antifungal varnish composition comprising: 

(a) an antimycotic drug; 

(b) a sustained release hydrophobic polymer 
and a pharmaceutical^ acceptable carrier. 

jo 2. A sustained release antifungal varnish composition comprising: 

(a) an antimycotic drug; 

(b) a sustained release hydrophobic polymer 

and a pharmaceutical^ acceptable carrier for use in human or veterinary medicine. 

3. A composition as claimed in claim 1 or 2 wherein the antimycotic drug is nystatin, amphotericin 8. 

is miconazole or clotrimazole. 

4 A composition as claimed in any of claims 1 to 3 wherein the hydrophobic polymer is polyethylene, 
polymethacrylate. ethyl cellulose, polyamide-nylon. poly(ethylene-vinyl acetate) cellulose nitrate, or a 

"^Ta composition as claimed in any of claims 1 to 4 wherein the pharmaceutical^ acceptable carrier is 
20 water, ethyl alcohol, or an ethyl alcohol and water. 

6 A composition as claimed in any of claims 1 to 5 additionally compnsmg a flavpunng agent a 
surface active agent a colouring agent a plasticizer such as polyethyleneglycol. glycerol, sorb.tol or 
mineral oil. or an adhesive gum such as gum mastic 
7. The use of a composition comprising: 
2$ (a) an antimycotic drug; 

CO) a sustained release hydrophobic polymer; and 

a pharmaceutical^ acceptable carrier in the preparation of a sustained release antifungal agent for the 
treatment of a microfungal infection. 

8 The use of claim 7 wherein the microfungal infection is denture stomatitis. 
30 9. The use of claim 7 or 8 wherein the microfungal infection is from Candida , such as Candida albicans. 

or Iffiga ggjg; ipp|ine- havjng , surface at , cast patia „ y coa ted with a sustained release antifungal 

composition comprising: 

(a) an antimycotic drug; 
35 (b) a sustained release hydrophobic polymer, 

(c) a pharmaceutical^ acceptable carrier. 

Claims for the following Contracting States : GR. ES 

1. A process for the preparation of a sustained release antifungal varnish composition, the process 
comprising admixing: 

(a) an antimycotic drug: 

(b) a sustained release hydrophobic polymer. 

"iTZZ^JEttSZZ* 2 wherein the anumyco* drug t nystatin, amphotericin B, 

"iTpro^t^ted in claim t or 2 wherein the hydrophobic polymer is polyethylene poly- 
methacry.ate. ethyl cellutose. polyamide-nylon. P oly(ethy.ene-viny. acetate) e **"^^"'^ is 
4 A process as claimed in any of claims 1 to 3 wherein the pharmaceutical^ acceptable earner is 

M "? ZZT^^Z^C*** 1 to 4 add.ona.Hy comprising a favouring J-U^J 
active agent, a colouring agent a p.asticizer such as polyethylene glycol, glycerol, sorb.to. or m.neral o... or 
an adhesive gum such as gum mastic. 

6. The use of a composition comprising: 

55 S T.255£2 hydrophobic polymer; and a pharmaceutical* acceptable carrier in the preparation 
of a sustained release antifungal agent for the treatment of a microfungal infection. 

7. The use of claim 6 wherein the microfungal infection is denture stomatitis. 
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8. The use of claim 6 or 7 wherein the microfungal infection is from Candida , such as Candida albicans , 
or Torulopsis g lab rata . 

9. An orthodontal appliance having a surface at least partially coated with a sustained release antifungal 
varnish composition comprising: 

5 (a) an antimycotic drug; 

(b) a sustained release hydrophobic polymer; and 
a pharmaceutical^ acceptable carrier. 

10. A method of making an orthodontal appliance, the method comprising applying to at least a part of 
a surface of an orthodontaJ appliance a sustained release antifungaJ varnish composition comprising: 

jo (a) an antimycotic drug; 

(b) a sustained release hydrophobic polymer; and a pharmaceutically acceptable earner. 
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